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COMPLETE SPECIFICATION. 
Improvements in Multi-Cavity Magnetrons* 


We, Associated Electrical Industries 
Limited, a British Company having its 
registered office at 33 Grosvenor Place, 
London, S.W.I, do hereby declare the inven- 
5 tion, for which we pray that a patent may be 
granted to us, and the method by which it is 
to be performed, to be particularly described 
in and by the following statement: — 

This invention relates to improvements in 
10 multi-cavity magnetrons and more particu- 
larly to the provision of improved means 
for coupling such a magnetron to a micro- 
wave feeder such as a waveguide or a coaxial 
line. 

15 In a multi-cavity magnetron, it is common 
practice to stabilise the magnetron to oper- 
ate in the tt mode by strapping together alter- 
nate inter-cavity segments of the magnetron 
anode block, and this is often done by using 

20 two concentric rings each having one end 
face recessed and the recesses in the two 
rings being staggered so that one ring joins 
together alternate inter-cavity segments and 
the other ring joins together the remaining 

25 inter-cavity segments. Each ring may be in- 
complete in order to increase the stability of 
the magnetron, in a well-known manner. 

The extraction of energy from a multi- 
cavity magnetron can be effected either by 

30 the use of a loop linking with the magnetic 
field of one of the cavities, or alternatively 
by a conductor, or conductors, attached to 
the anode segments- In either case an inter- 
mediate connection to the external feeder, 

35 for example coaxial line or waveguide, is re- 
quired. 

An object of the present invention is the 
provision of an improved multi-cavity mag- 
netron suitable for coupling directly to a 
40 waveguide or a coaxial line. 

According to the present invention, a 
multi-cavity magnetron is provided at one 


end of the anode block with concentric cylin- 
drical or frusto-conical members of conduc- 
tive non-magnetic material separated from 45 
one another by an annular space, the inner 
member being connected at a first end to 
first strapping means arranged to connect 
together alternate inter-cavity segments of 
the anode block and at the second end to a 50 
first output connection, and the outer mem- 
ber being connected at the first end to second 
strapping means arranged to connect to- 
gether the remaining inter-cavity segments of 
the anode block and at the second end to 55 
the inner edge of an annular pole piece of 
the magnetron which serves as the second 
output connection, the output connections 
being provided with or adapted for the con- 
nection thereto of coupling means by which 60 
the magnetron anode can be coupled to a 
microwave feeder. 

The invention will now be described, by 
way of example, with reference to the ac- 
companying diagrammatic drawings, in 65 
which: — 

Figure 1 is a longitudinal cross-section 
through a magnetron coupled to a wave- 
guide; and 

Figure 2 is a longitudinal cross-section of 70 
the output end of a similar magnetron 
coupled to a coaxial line. 

Referring first to Figure 1, the magne- 
tron 1 comprises a cylindrical cathode 3 ar- 
ranged to extend axially through a cylin- 75 
drical bore 5 in the copper anode block 7, 
which is formed in conventional manner with 
a circle of cylindrical cavities 9 the axes of 
which are parallel to that of the bore 5 and 
each of which communicates with that bore 80 
through a narrow slot. These slots divide 
the periphery of the bore into inter-cavity 
segments 1 1 . Alternate segments 1 1 are 
connected together by a ring-like strap 13, 
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the side of which nearer the anode block is 
cut-away or recessed so that the strap misses 
the remaining segments. The remaining seg- 
ments 1 1 are connected together by a second 
5 ring-like strap 1 5, concentric with but larger 
in diameter than strap 13, and similarly re- 
cessed on the side nearer the anode block. 
The construction so far described is conven- 
tional. 

10 Parallel to but spaced from the end face 
of the anode block 7 is an annular pole piece 
17, the central aperture 17A of which is co- 
axial with the bore 5. The outer strap 15 is 
connected to the pole piece 17 by a frusto- 

15 conical conductive member 19 formed out 
of non-magnetic metal such as copper, mem- 
ber 19 being secured to the periphery of the 
aperture 17A at the side of the pole piece 
nearer the anode block 7. A similar but 

20 smaller frusto-conical conductive member 21 
is connected at its larger end to the inner 
strap 13 and is disposed inside and coaxial 
with the member 19, so, that the two mem- 
bers are separated by an annular space 23. 

25 At its smaller end member 21 is secured to 
a circular pole piece 25 arranged coplanar 
with the annular pole piece 17 and arranged 
coaxially in the aperture 17A so as to leave 
free a continuation of the annular space 23. 

30 The magnetron is mounted on a wave- 
guide 27 of rectangular cross-section by a 
metal distance piece 29 of circular trans- 
verse cross- sect ion and provided at each end 
with flanges which are secured respectively 

35 to the annular pole piece 17 and to the wave- 
guide wall. A rod-like copper probe 31, se- 
cured at one end to the circular pole piece 
25, extends through an aperture 33 in the 
waveguide wall and is protected by a dome 

40 35, of suitable dielectric material, mounted 
on the distance piece 29. 

Four metal rods 41 are mounted on the 
outer member 19 and extend inwardly across 
the space 23 and extend with an annular 

45 clearance through holes 42 in the member 21 
into the space above the cathode 3. 

In use of the magnetron, the magentron 
anode is effectively coupled through the 
members 19 and 21 and the probe 31 to the 

50 waveguide 27. The rods 41 serve to neutra- 
lise capacitive coupling between the cathode 
3 and the inner member 21. 

It is found that, with the improved output 
arrangement shown, the novel connection be- 

55 tween the output probe 31 and the anode 
block 7 provides a tighter coupling than do 
conventional arrangements, and also has a 
lower inductance. 

If desired, apertures may be provided in 

60 the inner member 21 and /or in the outer 
member 19 to influence the wavelengths of 
the resonant modes of the magnetron. 

The magnetron is sealed as a component 
and a glass window provides the vacuum 

65 seal in the vicinity of the output probe. 


In the case of a magnetron in which the 
pole pieces at each end of the anode are only 
a relatively short distance apart, an inner 
pole piece 25 is required to produce a uni- 
form magnetic field in the reaction zone. 70 
However, in the case of a magnetron where 
the pole pieces are further apart, a substan- 
tially uniform magnetic field can be obtained 
even with a central aperture in the pole 
pieces. 75 

Figure 2 shows the output end of a mag- 
netron, having output connections from the 
anode to the pole-piece as already described, 
coupled to a coaxial line. Below the pole- 
piece 17 the construction of the magnetron SO 
is similar to that shown in Figure 1, ex- 
cept that in this particular case only two rods 
41 have been provided on the inner surface 
of the conical conductor 19. Instead of hav- 
ing the distance piece 29, the probe 31 and So 
the dome 35, as shown in Figure 1, the 
magnetron when adapted for attachment to 
a coaxial line is fitted with a metallic cylin- 
drical tube 43, preferably non-magnetic, ter- 
minated by a pinch-seal 45, coaxial with the 
pole-piece 25 and extending from it away 
from the magnetron body, and coaxial with 
the tube 43 a frusto-conical /cylindrical bell- 
shaped member 47 consisting of upper 49 
and lower 51 metallic portions joined by a 95 
cylindrical glass portion 53. The lower end 
of the tube 43 is secured (preferably with a 
hermetic seal) to the outer circumference of 
the inner pole-piece 25. The lower edge of 
the bell-shaped member 47 is hermetically 100 
sealed to the outer circumference of the 
main pole-piece 17. The upper metallic por- 
tion 49 of the bell-shaped member 47 is 
formed with a flange 55 which is hermetic- 
ally sealed to the upper end of the tube 43. 105 
The tube 43 is provided with one or more 
holes 57 through which, and through the 
annular space 17 A in the pole-piece 17, the 
tube is in communication with the magnetron 
body. The magnetron is evacuated via the 110 
tube 43 which is then closed by the pinch- 
seal 45. 

The coaxial line to which the magnetron is 
coupled comprises inner 59 and outer 61 
concentric metallic tubes, coaixal with the 115 
magnetron end of diameters substantially 
equal respectively to those of the cylindrical 
tube 43 and the outer wall of the magnetron 
body 1. The magnetron is secured to the 
coaxial line by welding of the inner con- 120 
ductor 59 to the flange 55 and by soldering 
of the outer conductor 61 to the body L 

In operation, electromagnetic energy from 
the magnetron passes upwards through the 
annular gap 19A and through the cylin- 125 
drical window 53 into the coaxial line. 

WHAT WE CLAIM IS: — 
1. A multicavity magnetron, provided at 
one end of the anode block with concen- 
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trie cylindrical or frusto-conical members of 
conductive non-magnetic material separated 
from one another by an annular space, the 
inner member being connected at a first end 
5 to first strapping means arranged to con- 
nect together alternate inter-cavity segments 
of the anode block and at the second end to 
a first output connection, and the outer 
member being connected at the first end to 

10 second strapping means arranged to con- 
nect together the remaining inter-cavity seg- 
ments of the anode block and at the se- 
cond end to the inner edge of an annular 
pole piece of the magnetron which serves as 

15 the second output connection, the output 
connections being provided with or adapted 
for the connection thereto of coupling means 
by which the magnetron anode can be 
coupled to a microwave feeder. 

20 2. A multi-cavity magnetron as claimed 
in Claim 1, wherein the second end of the 
inner member is connected to the outer edge 
of a cylindrical pole piece, co-planar and 
coaxial with the annular pole piece, there 

25 being an annular gap between the two pole 
pieces, and the cylindrical pole piece serves 
as the first output connection. 

3. A multi-cavity magnetron as claimed 
in Claim 1 or Claim 2, wherein apertures are 

30 provided in the outer member and /or the 
inner member, whereby the wavelengths of 
the resonant modes of the magnetron are 
influenced. 

4. A multi-cavity magnetron as claimed 
35 in any preceding claim, wherein conducting 

rods or pegs extend inwardly from the outer 
member with annular clearance through 
apertures in the inner member, whereby 
capacitive coupling between the cathode and 
40 the inner member is neutralised. 

5. A multi-cavity magnetron as claimed 
in any preceding claim, wherein the first and 
second strapping means each comprises an 
incomplete ring. 

45 6. A multi-cavity magnetron as claimed 
in any preceding claim, wherein the coup- 
ling means comprise means for connecting 
the annular pole piece to the wall of a wave- 
guide and means for radiating elect romag- 

50 netic energy into the waveguide through an 
aperture in the wall. 

7. A multi-cavity magnetron as claimed 
in Claim 6, wherein a coupling probe is con- 
nected to the first output connection. 

55 8. A multi-cavity magnetron as claimed 
in Claim 7, wherein the coupling probe 
comprises a cylinder of conducting material 
projecting away from the magnetron cathode 
anci protected by a cap of suitable insulating 

60 material mounted on a member of the mag- 
netron body. 

9. A multi-cavity magnetron as claimed 
in any of Claims 6 to 8, adapted for connect- 


ing to a rectangular waveguide by means of 
a cylindrical metal distance piece attached 65 
to the outer side of the annular pole piece 
and having a cap of insulating material 
mounted on it. 

10. A multi-cavity magnetron as claimed 

in any of Claims 1 to 5, wherein the output 70 
coupling means comprise means for con- 
necting the annular pole piece to the outer 
conductor of a coaxial line and means for 
guiding electromagnetic energy from the 
magnetron into the space between the outer 75 
and inner conductors of the coaxial line. 

11. A multi-cavity magnetron as claimed 
in Claim 10, wherein a tube of conducting 
material is connected to the first output con- 
nection, the tube being coaxial with the mag- 80 
netron and extending away from the anode 

to a point suitable for the sealing thereto 
of the inner conductor of the coaxial line, 
and a bell-shaped member coaxial with the 
tube and comprising end sections of con- 85 
ducting material joined by an intermediate 
window of suitable insulating material is her- 
metically sealed at its narrower end to the 
outer end of the tube and at its wider end to 
the magnetron body, whereby electromag- 90 
netic energy from the magnetron can pass 
through the window into the space between 
the inner and outer conductors of the co- 
axial line when such a line is connected to 
the magnetron. 95 

12. A multi-cavity magnetron as claimed 
in Claim 11, wherein the tube is provided 
with an opening or openings whereby its in- 
terior is in communication with the mag- 
netron body through the annular space be- 100 
tween the inner and outer members. 

13. A multi-cavity magnetron as claimed 
in Claim 32, wherein the magnetron is eva- 
cuated by means of the tube which is subse- 
quently hermetically sealed at its outer end. 105 

14. A multi-cavity magnetron as claimed 
in any of Claims 11 to 13, wherein the tube 
is hermetically sealed to the first output con- 
nection. 

15. A multi-cavity magnetron construe- 110 
tion substantially as shown in, and adapted 

to operate substantially as hereinbefore des- 
cribed with reference to, Figure 1 of the 
accompanying drawings. 

16. A multi-cavity magnetron constructed 115 
substantially as shown in, and adapted to 
operate substantially as hereinbefore des- 
cribed with reference to, Figure 2 of the ac- 
companying drawings. 

17. A microwave transmission system, in- 120 
eluding the combination of a microwave 
feeder and a magnetron according to any 
preceding claim. 

18. A microwave transmission system, 
including the combination of a waveguide 125 
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and a magnetron according to any of the J. W. RIDDING, 

claims 6 to 9 and 15. Chartered Patent Agent, 

19. A microwave system, including the to 
combination of a coaxial line and a magne- 33 Grosvenor Place, 

tron according to any of claims 10 to 14 London, S.W.I, 

and 16. Agent for the Applicant. 
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